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The health benefits of physical activity for both the prevention and management of chronic disease are 
well established.1,2 Despite this, almost a third 
(31%) of the world’s adult population are 
insufficiently active to obtain health benefits,3 
with the highest prevalence of inactivity 
observed in high-income nations, including 
Australia (where an estimated 38% to 57% of 
adults are insufficiently active).3,4 This level of 
inactivity is a significant public health issue, 
contributing to 6-10% of all deaths from 
non-communicable diseases worldwide, 
and costing Australia more than a billion 
dollars per year in direct health care costs.5 To 
address this public health issue, population-
wide initiatives to increase participation in 
physical activity are needed. 
One initiative that has been strongly 
advocated is the promotion of physical 
activity by general practitioners (GPs).6-11 
GPs have frequent contact with a large 
portion of the population, including those 
who have poorer health and those who are 
socially and economically disadvantaged.6,12 
In Australia, about 80% of adults (i.e. 14.6 
million people) visit a GP at least once every 
year.13 Furthermore, randomised controlled 
trials investigating the influence of brief 
interventions in the primary care setting 
(consisting of written materials and/or 
counselling sessions delivered by or endorsed 
by the GP) have consistently demonstrated 
their effectiveness (with small to medium 
effect sizes) for improving patient physical 
activity behaviour for up to 12 months.8,10,14,15 
Notably, interventions involving GPs 
providing an exercise referral have not 
enjoyed the same success and evidence of 
the efficacy of this approach is limited.8
Several developed countries have systems in 
place to guide, encourage and assist GPs to 
promote physical activity among patients.11,14 
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Abstract 
Objective: To identify subgroups of Australian adults likely to receive physical activity advice 
from their general practitioner and to evaluate the content of the advice provided. 
Methods: Participants (n=1,799), recruited from the Australian Health and Social Science panel, 
completed an online survey. Signal Detection Analysis was used to identify subgroups that 
were more/less likely to have received physical activity recommendations. 
Results: Overall, 18% of participants received a physical activity recommendation from their 
general practitioner in the past 12 months and eight unique subgroups were identified. The 
subgroup with the highest proportion (54%) of participants reporting that they received a 
physical activity recommendation was those with poor physical and mental health-related 
quality of life and an average daily sitting time of <11 hours. Other subgroups with high 
proportions of individuals receiving recommendations were characterised by higher weight 
and/or the presence of co-morbidities. The most commonly prescribed physical activity type 
was aerobic activity. Few participants received specific physical activity advice. 
Conclusions: General practitioners are incorporating physical activity promotion into their 
practice, but primarily as a disease management tool and with limited specificity. 
Implications: Strategies to assist Australian general practitioners to effectively promote 
physical activity are needed. 
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For example, in the United States, primary 
care physicians are encouraged by the 
government (e.g. via financial incentives) 
to view physical activity as a modifiable 
‘vital sign’ and to routinely enquire about 
it during clinical consultations, just as they 
would with other vital signs (e.g. blood 
pressure and temperature).16,17 In Sweden, 
the National Institute of Public Health 
provides a comprehensive physical activity 
promotion guide for physicians, covering 
how to prevent and treat various diseases 
with physical activity.18 Physicians are able to 
utilise this guide to prescribe an individually 
adapted, written prescription of physical 
activity.19 Australian GPs are also provided 
with some support to promote physical 
activity among their patients. There are a 
number of Medicare benefit schemes that 
provide funding to GPs to address lifestyle risk 
factors among at-risk patients and patients 
with chronic medical conditions or complex 
care needs.20 There are also written resources 
and clinical practice guidelines20-22 offering 
information and strategies for lifestyle risk 
factor management in the general practice 
setting as a preventative health strategy. The 
main preventative health resource available 
to GPs is the Smoking, Nutrition, Alcohol 
and Physical Activity (SNAP) risk factor 
framework.20,22 The framework provides 
information on why addressing each of the 
risk factors is important, a five-step model 
(the 5As; ask, assess, advise, assist, arrange) for 
the detection, assessment and management 
of the risk factors (including information on 
what level and type of activity specifically 
should be recommended), business strategies 
relating to applying SNAP in the general 
practice setting and information on potential 
referral pathways.22 Between 2005 and 2013 
additional resources were available through 
the Lifescripts initiative (including lifestyle 
prescription pads, lifestyle assessment 
tools and waiting room materials) but the 
government ceased their circulation in 2013.
Despite the support currently available 
to Australian GPs, and the push for GPs 
to promote physical activity as a primary 
prevention measure,23 few GPs in Australia 
provide their patients with physical activity 
advice or a recommendation. Further, the 
proportion of patients receiving advice 
in Australia (18%) is lower than in other 
developed countries, such as the US (32%) 
and Canada (42%).23-25. This suggests that 
current systems to encourage physical 
activity promotion by GPs in Australia need 
to be improved. To inform future approaches, 
a greater understanding of GP practice in the 
current system is needed.  
According to available Australian data, 
collected in Queensland in 2003 and 2010, 
individuals who are overweight, have 
poor self-rated health, and/or one or more 
chronic conditions, are more likely to receive 
physical activity advice than individuals 
not presenting with one or more of these 
conditions.23,26 This suggests that GPs, 
or at least those residing in Queensland, 
occasionally provide advice as a secondary 
or tertiary prevention measure, but rarely as 
a primary prevention measure. If this holds 
true on a national level, especially in light of 
increasing pressure for GPs to discuss physical 
activity with patients,6-11  new strategies 
encouraging GPs to promote physical activity 
as part of routine practice are likely needed. 
Another aspect of GP practice requiring 
investigation to inform future support 
services is the quality of the advice being 
provided. There are some concerns that the 
advice provided directly by GPs to patients is 
prone to lack specificity in terms of the type, 
intensity, frequency and duration of activities 
that should be performed to obtain health 
benefits and reduce disease risk.26 If this is the 
case, the public health impact of GP physical 
activity advice when provided may be limited. 
This study aims to identify which Australian 
subgroups are most and least likely to 
receive GP advice for physical activity, based 
on demographic, health and behavioural 
characteristics and to evaluate the content 
characteristics of GP advice provided 
to patients. The study builds on other 
Australian-based studies23,26 in three key 
ways. It provides an updated estimate of the 
prevalence of physical activity prescription 
by GPs using a national rather than state-
based sample; investigates the characteristics 
of Australian GPs’ physical activity advice; 
and uses a more robust analysis technique 
to identify subgroups receiving a general 
practitioner recommendation. 
Method
Participants and procedure 
Data for this study was collected between 
October 2013 to November 2013. Participants 
were English-speaking male and female 
adults who were members of the Australian 
Health and Social Science (AHSS) panel, 
consisting of a randomly selected sample 
of adults from each Australian state and 
territory. The AHSS panel members were 
recruited using computer-assisted telephone 
interviews from an ongoing basis from 2009 
to 2013. Randomly selected phone numbers 
from all Australian states and territories 
available in the electronic White Pages 
were dialed by the Population Research 
Laboratory at Central Queensland University, 
and individuals were invited to be a part 
of the panel. To become a member of the 
panel, participants had to be over the age 
of 18, have access to the internet and a 
current email address and have adequate 
cognitive and English language abilities to 
understand and complete the recruitment 
interview. Each panel member agreed to be 
contacted for participation in web-based 
surveys relating to various health topics. 
Panel members (n=3,901) were invited 
to participate in this study via email. The 
invitation emails contained a hyperlink to a 
website that provided access to the survey. 
After contacting 3,901 panel members, 2,034 
agreed to participate (52.1% consent rate), 
and 1,860 completed the survey (47.7% 
cooperation rate). After excluding data from 
61 (3.3%) participants who did not respond 
to the question about physical activity advice 
by their GP, data from 1,799 participants were 
included in the analysis.
Measures 
General practitioner physical activity 
recommendation in past 12 months
Participants responded to the following two 
questions about physical activity advice: 
‘Have you ever been provided with physical 
activity advice or recommendations by a 
health professional?’ (response options: 
‘yes, in the past 12 months’, ‘yes, not within 
the past 12 months’, ‘no never’) and ‘who 
provided you with this advice? Select all 
that apply’ (options: ‘a general practitioner’, 
‘a personal trainer’, ‘an exercise physiologist’, 
‘a physiotherapist’, ‘a nurse’, and ‘other’). 
Responses to these items were cross-
referenced and a new dichotomous variable 
indicating whether participants had received 
a recommendation by a GP in the past 12 
months was created. To assess the content 
characteristics of the advice provided, 
participants who reported receiving 
advice were asked to answer: ‘What type of 
physical activity did the health professional 
recommend you participate in? Select as 
many as apply’ (options: ‘nothing specific’, 
‘aerobic activity’, ‘resistance-based activity’, 
‘flexibility exercises’, ‘balance exercises’, and ‘can’t 
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remember’), and ‘Did the health professional 
recommend that you participate in a specific 
amount of exercise?’ (options: ‘yes’, ‘no’, ‘can’t 
remember’). Participants who answered ‘yes’ 
to this question were prompted to describe 
the amount recommended (open-ended 
response option). The following example 
was provided ‘e.g. 30 minutes each day for 5 
days/week’. Responses to these items were 
cross-referenced with the two items above 
to create dichotomise variables focusing on 
the content characteristics of GP advice (i.e. 
duration specified; frequency specified; both 
duration and frequency specified). 
Demographic factors
Demographic factors assessed included: 
sex, age, household income (dichotomised 
as ‘≤$799 per week or >$799 per week, 
based on the national median household 
income27), employment status (dichotomised 
as ‘employed’ or ‘not employed’), level of 
education (categorised as ‘secondary school or 
below’, ‘further education beyond secondary 
school’ [including technical colleague and 
university]), marital status (dichotomised as 
‘married’ or ‘not married’), country of birth 
(Australia, other), location (dichotomised as 
‘major city’ or ‘non-major city’, based on self-
reported postcodes28) and state or territory 
(ACT, NT, SA, WA, NSW, VIC, TAS). 
Health behaviours
Physical activity status was measured 
using the Active Australia Survey, which 
has demonstrated acceptable validity in 
various populations.29,30 Questions included 
items on duration and frequency of walking 
and moderate and vigorous-intensity 
physical activity in the previous week. To be 
included, all activities had to be performed 
continuously for at least 10 minutes at a 
time. Total physical activity was calculated 
by adding total minutes in moderate 
and vigorous activity with total walking 
minutes. Time spent in vigorous activity 
was weighted (×2) to account for additional 
energy expenditure and health benefits 
of this intensity of activity.31 Participants 
were considered to be meeting the physical 
activity recommendations for aerobic activity 
if they were participating in walking and/
or moderate-vigorous physical activity for 
at least 150 minutes a week, spread across a 
minimum of five days.32 
Diet quality was measured using the 
validated 13-item validated Diet Quality Tool 
(DQT), focusing on the dietary quality of 
nine food items (bread, spreads, fish, pasta/
rice/noodles, fat on meats, milk, breakfast 
cereals, discretionary salt on meals and in 
cooking) and the quantity of intake of four 
food items (fruits, vegetables, convenience 
high-fat sweet and savoury foods).33 For 
items assessing quantity, examples of what 
constitutes a serve were provided. Example 
items included, ‘What types of bread do you 
usually eat? (options: ‘high fibre white bread’, 
‘white bread’, ‘wholemeal bread’, ‘rye bread’, 
‘wholegrain or multigrain bread’, ‘gluten/
wheat free bread’, or ‘I don’t eat bread’) and 
‘How many serves of vegetables do you 
usually eat each day. 1 serve=1 medium piece 
or 2 small pieces or 1 cup of diced pieces’ 
(response options: ‘1 serve or less’, 2 serves’, 
‘3 serves’, ‘4 serves’, ‘5 serves’, ‘6 or more serves’, 
or ‘I don’t eat fruit’). Each item was scored 
from 0 to 10, where 10 indicated that the 
participant was meeting the Australian Heart 
Foundation’s prevention nutrition guidelines 
for that food item.34 Each of the question 
items were summed to produce a total score 
ranging from 0 to 130, with the higher scores 
reflecting a higher level of compliance with 
dietary guidelines.33
Average daily sitting (mins) was measured 
using the Workforce Sitting Questionnaire 
(WSQ).35 The WSQ measures the duration 
of sitting in transport, at work, watching TV, 
using a computer at home, and other leisure 
activities on work and non-work days. If 
participants were not in a paid occupation 
at the time of the survey, they reported time 
spent sitting while engaged in these activities 
on a ‘typical day’ during the past week. For 
employed participants, time spent sitting was 
averaged across work- and non-work days. 
Average daily sitting time was calculated by 
summing average minutes spent sitting daily 
in each domain.35 
Sleep quality was assessed using one item – 
‘During the past 30 days, for about how many 
days have you felt you did not get enough 
rest or sleep?’ – with demonstrated reliability 
and validity for assessing sufficient sleep at a 
population level.36 Response options ranged 
from 0 to 30 with higher scores indicating 
poorer sleep behaviour. 
Alcohol use was measured using the three-
item Alcohol Use Disorders Identification 
Test (AUDIT-C).37 Each item had five response 
options, which were allotted scores from 
0-4. Item scores were summed to produce 
an overall alcohol use score ranging from 0 
to 12, with higher scores indicating higher 
alcohol consumption/ increased likelihood 
of disordered drinking. Smoking status 
was assessed using the following item: ‘Are 
you presently a smoker? (smoked at least 
one cigarette per day for the past month)’ 
(‘yes’/’no’). 
Health status
Height and weight were self-reported and 
used to calculate body mass index (BMI; kg/
m2). Comorbidity status was assessed by 
asking participants if they had ever been told 
by a doctor or other medical professional 
that they had any of the following health 
issues: cardiovascular disease, diabetes, 
lung cancer, breast cancer, prostate cancer, 
bowel cancer, melanoma, other cancer 
(not including non-melanoma skin cancer), 
osteoporosis, osteoarthritis, arthritis, asthma, 
anxiety, depression, other mental illness, 
alzheimer’s disease, and/or dementia (1 ‘yes’, 
0 ‘no’). Item scores were summed to produce 
a comorbidity score, illustrating the number 
of chronic diseases a person has been 
diagnosed with. Possible scores ranged from 
0 to 17. Physical and mental quality of life 
were measured using the previously validated 
12-item Veterans RAND Health Survey 
(VR-12), with physical and mental health 
component summary scores calculated using 
norm-based standardised scores.38 Possible 
scores for each component ranged from 0 to 
100, where a zero score indicated the lowest 
level of health measured by the scales, and 
100 the highest level of health. Scores below 
50 typically indicated lower levels of health.39
Analyses 
Descriptive statistics were calculated for all 
study variables for the entire sample and 
separately by general practitioner physical 
activity recommendation status (yes/no). 
Differences in characteristics between 
those receiving a general practitioner 
recommendation and those not receiving a 
recommendation were then assessed using χ2 
tests (for categorical variables) and two-group 
t-tests (for continuous variables). 
Signal Detection Analysis40 was used to 
identify the specific population subgroups 
that received a general practitioner physical 
activity recommendation. Signal detection 
uses recursive partitioning to identify 
subgroups of individuals who are more 
or less likely to have a particular outcome 
(in this case, who are more or less likely to 
report receiving a recommendation from a 
GP). Signal detection operates in a forward 
iterative manner. For each predictor variable, 
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the optimal cut-point is identified that most 
clearly separates the sample into two groups, 
those with the highest proportion of the 
outcome and those with the lowest. The 
identified cut-point is empirically derived 
and may or may not represent clinically 
meaningful cut-points in the data. This 
process is then repeated systematically in 
the two subsamples. The process continues 
forward in each generation of subgroups until 
there are too few individuals in a subgroup for 
analysis or until a pre-set investigator-chosen 
stopping rule is reached.40 This method of 
identifying subgroups has several advantages 
over the logistical regression approach 
(used in previous studies23), including that 
it is less sensitive to multicollinearity of 
predictor variables, it includes all available 
data in the analysis (i.e. it does not employ 
listwise deletion), controls for false positives 
and systematically examines interactions 
between predictor variables without a priori 
specification.40 
For this study, subgroup partitioning 
was set to maximise both sensitivity and 
specificity (50%) and a p-value of 0.05 was 
used to identify subgroups. The analysis was 
undertaken using ROC5.02 software (http://
web.stanford.edu/~yesavage/ROC.html). 
The outcome variable was whether or not 
participants received a GP recommendation 
in the past 12 months. Predictor variables 
included all assessed demographics, health 
behaviour variables, and health status 
variables. 
Open-ended responses regarding specific 
amounts of physical activity recommended 
to participants by GPs were coded (yes/no) 
based on whether the recommendation 
contained information on duration (e.g. a 
specific number of minutes) and frequency 
(e.g. a specific number of days per week). 
Results 
Sample characteristics 
Participant characteristics (n=1,799) are 
presented in Table 1. Participants were 
generally middle-aged, married, born in 
Australia, educated beyond high school 
and had a family income equal to or above 
the national median. Most participants 
were overweight or obese (61%) and had at 
least one chronic disease (65%). To examine 
the representativeness of our sample, we 
compared the characteristics of our sample 
with representative population-based 
data collected by the Australian Bureau of 
Statistics.4,27,41-44 Participants in our study 
were representative of the Australian adult 
population in terms of gender, income, 
the prevalence of overweight and obesity, 
alcohol consumption and self-reported 
health. However, compared to the general 
population, a higher proportion of 
participants in our study met the physical 
activity guidelines (60% versus 43%),4 
identified as non-smokers (8% versus 16%)43 
and held tertiary education qualifications 
(77% with a higher education qualification 
compared to 25%).41 Further, adults over 
the age of 65 were over-represented in our 
sample (27% versus 14%).42
Prevalence of physical activity 
recommendation from GPs by sample 
characteristics 
Overall, 18.2% of participants reported that 
they had received physical activity advice 
or a recommendation from their GP in the 
past 12 months. Compared to participants 
who reported receiving no GP advice/
recommendation, participants who reported 
receiving advice/a recommendation were 
significantly older, more likely to be male, 
less active, and had poorer health (i.e. more 
co-morbidities, poorer sleep, lower mental 
and physical health related quality of life, 
and a higher BMI; see Table 1). There were 
no other significant differences between 
those receiving advice/a recommendation 
and those not receiving advice/ a 
recommendation to engage in physical 
activity in the past 12 months.
Subgroups receiving physical activity 
advice/recommendation from a GP 
The signal detection analysis identified eight 
unique subgroups (Figure 1). The subgroup 
with the highest proportion (53.5%) of 
participants reporting that they received 
physical activity advice/a recommendation 
were those with a physical health-related 
quality of life score of <40.18, a mental 
health-related quality of life score of <43.51 
and an average daily sitting time of <660 
minutes. The subgroup with the second 
highest proportion (34.9%) of participants 
reporting GP advice/a recommendation were 
those with a physical health-related quality of 
life score of <40.18, a mental health-related 
quality of life score of ≥43.51 and a BMI of 
≥24.8. The subgroup with the third highest 
proportion of participants (34.1%) reporting 
they received advice/a recommendation were 
those with a physical health-related quality 
of life score of <40.18, a BMI ≥29.4 and two or 
more chronic-diseases. The proportion in the 
other subgroups ranged from 33.1% to 8.7% 
(see Figure 1 for details). The subgroup with 
the lowest proportion (8.7%) of participants 
reporting they received physical activity 
advice/a recommendation from their general 
practitioner was comprised of participants 
with a physical health-related quality of life 
score of ≥40.18, a BMI <29.4 and less than 
three comorbidities. No demographic or 
other health behaviour variables, including 
physical activity status, significantly predicted 
whether or not physical activity advice/a 
recommendation were received. 
GP advice/recommendation 
characteristics 
Physical activity advice/recommendation 
characteristics recalled by participants are 
presented in Table 2. The most commonly 
prescribed physical activity type was aerobic 
activity (59%). Few GPs recommended 
participation in other physical activity 
types, such as resistance-based activity 
and flexibility exercises (13% and 11%, 
respectively), and 24% of participants 
reported that the GP did not specify an 
exercise type. About half the participants 
(53%) reported that the GP specified that 
they participate in a specific amount of 
exercise; however, in most of these cases (55-
61%) specific information on duration and 
frequency were not provided. 
Discussion
GPs around the world are urged to promote 
physical activity to their patients in order to 
help reduce the growing burden of lifestyle 
associated diseases.6-9 Consistent with 
previous state-based research conducted in 
Australia,23 the present study showed that 
less than one-fifth of participants from our 
nationally-based sample reported receiving 
a recommendation to engage in physical 
activity from their GP, and recommendations 
were provided more commonly to those with 
poorer health. Interestingly, the subgroup 
with the highest proportion (53.5%) of 
participants reporting they received a 
physical activity recommendation were 
those with poor self-rated physical health-
related quality of life, poor self-rated mental 
health-related quality of life and an average 
daily sitting time of less than 11 hours. 
This may suggest that GPs are considering 
both physical and mental indicators of 
health, as well as making an assessment as 
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Table 1: Participant characteristics. 
Overall  
N = 1,799
Received 
physical activity 
recommendation 
N = 328
Did not receive a 
physical activity 
recommendation 
N = 1,471
P value
Demographics 
Age (N = 1786)
 Mean (SD) 55.9 (13.7) 57.8 (12.4) 55.5 (14.0) 0.001**
Gender  (N = 1,793)
 Female (%)
 Male (%) 
52
48
17
20
83
80
0.049*
Marital Status (N = 1787)
 Married (%) 
 Not Married (%) 
79
21
19
17
81
83
0.57
Family income (N = 1,533)
 >$799 per week (%) 
 ≤$799 per week (%) 
75
25
18
20
82
80
0.45
Education (N = 1,784)
 Secondary school (%)
 Further education (%)
23
77
21
17
79
83
0.08
Employed (N = 1,786)
 Employed (%)
 Not employed (%) 
60
40
17
20
83
80
0.26
Country of birth (N = 1,793)
 Australia (%)
 Other (%)
76
24
17
21
83
79
0.08
Location  (N = 1,733)
 Major city (%) 
 Non-major city (%) 
58
42
17
19
83
81
0.35
State/Territory (n= 1,739)
 ACT (%)
 NT (%)
 SA (%)
 WA (%)
 NSW (%)
 VIC (%)
 TAS (%)
 QLD (%)
3
1
7
9
20
18
2
40
20
38
16
14
14
19
26
20
80
62
84
86
86
81
74
80
0.08
Table 1 cont.: Participant characteristics. 
Overall  
N = 1,799
Received 
physical activity 
recommendation 
N = 328
Did not receive a 
physical activity 
recommendation 
N = 1,471
P value
Health Behaviours  
PA status  (N = 1,799)
 Not meeting physical 
activity  guidelines (%) 
 Meeting physical activity 
guidelines (%) 
40
 
60
24
 
15
76
 
85
0.001**
Smoking status (N = 1,794)
 Smoker (%)
 Non-Smoker (%) 
8
92
21
18
79
82
0.35
Minutes/day sitting (N = 1,621)
 Mean (SD) 529.9 (234.1) 539.7 (232.9) 527.6 (234.4) 0.41
Drinking Risk (N = 1,747)
 Mean, SD 3.3 (2.6) 3.2 (2.6) 3.4 (2.6) 0.33
Diet Quality (N = 1,511)
 Mean, SD 77.58 (17.4) 77.2 (17.5) 77.2 (16.8) 0.67
Number of day not enough sleep in past month (N = 1799)
 Mean, SD 9.75(9.2) 10.78 (9.6) 9.5 (9.2) 0.03*
Health status 
Body Mass Index (N = 1757)
 Mean, SD 27.3 (5.4) 29.6 (5.7) 26.8 (5.1) 0.001**
QOL mental (N = 1799)
 Mean, SD 49.7 (10.3) 47.8 (11.1) 50.1 (10.1) 0.001**
QOL Physical (N = 1799)
 Mean, SD 44.7 (9.4) 40.1(10.6) 45.7 (8.8) 0.001**
Number of  comorbidities (N = 1799)
 Mean, SD 1.4 (1.5) 2.1 (1.6) 1.3 (1.3) 0.001**
*p < 0.05; **p < 0.01; QOL = quality of life. 
to whether an increase in physical activity 
is possible. While it is unlikely that GPs 
examined sitting time in consultations, it 
may be that those engaging in sedentary 
time (not including sleep) beyond 11 hours 
have significant contraindications to exercise 
that are immediately evident to GPs during 
consultation. This seems likely, given that 
sedentary behaviour of 11 hours or more 
would equate to most, if not all, of waking 
time and is far beyond the average amount 
of daily sedentary time for the general 
Australian adult population (about 5.5 
hours a day). The findings may also suggest 
that multiple physical health indicators are 
considered by GPs, including subjective (self-
rated physical quality of life) and objective 
indicators (weight status, comorbidity status). 
Overall, the findings suggest that general 
practitioners are incorporating physical 
activity promotion into their practice based 
on patient’s health status, but predominantly 
as a secondary prevention or disease 
management tool. 
For Australian GPs to effectively promote 
physical activity as a primary prevention 
strategy, additional guidance, assistance 
and/or incentives to facilitate this process is 
likely required. In the current study, a sizable 
proportion (76%) of inactive individuals 
reported that they did not receive a physical 
activity recommendation. This, combined 
with the low proportion of GPs providing 
specific advice regarding activity type, 
frequency and duration (~40%), suggests 
that GPs’ resources to promote physical 
activity and their knowledge of what and 
how much physical activity to recommend 
may be low. This interpretation is consistent 
with international research showing that key 
health promotion barriers for GPs include 
limited consultation time45 and lack of 
training in behaviour change and exercise 
prescription.46-48 Other often cited barriers 
include patient-directed agendas, particularly 
when the agenda lacks triggers to address 
patient lifestyle, pessimism about GPs own 
effectiveness to promote behaviour change 
and the cost and accessibility of services to 
patients.45,49 Given these barriers, it is essential 
that GPs are supported to promote physical 
activity in a way that is minimally disruptive 
to routine care and that places no or little 
additional burden on GPs.50 This will require 
GPs and health promotion professionals 
working together to develop general practice 
friendly initiatives. 
Previous research has shown that brief 
interventions delivered in primary care can be 
effective at increasing physical activity among 
the general adult population.8,10,14,15 These 
interventions have predominantly involved 
the provision of written materials and two 
or more face-to-face counselling sessions, 
supplemented by telephone counselling.8 
Notably, in most of these studies the 
counselling sessions were endorsed by the GP 
and provided by another health professional 
(e.g. practice nurse, physiotherapist, health 
educator) to reduce GP burden.8 Another 
strategy to reduce GP burden may be to 
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letters delivered in this study were generated 
automatically using specialised computer 
software and data self-imputed by the 
patient. This allowed the intervention to 
operate almost independently of the GPs 
involved, requiring only GP endorsement 
and GP willingness to answer any patient 
questions regarding the feedback received.50 
To date, many e- and m-health (electronic and 
mobile health) physical activity behaviour 
change interventions have been developed, 
evaluated and found to be effective.52 
However, very few have been trialled within a 
primary health care setting. If such strategies 
are to be implemented in this setting they 
need to be developed in partnership with 
GPs. This will ensure they are suitable for the 
general practice context and will encourage 
endorsement from GPs, which is known to 
enhance intervention efficacy.49,50
 While these strategies are likely to assist 
GPs to promote physical activity as part of 
primary prevention, additional strategies may 
be needed to assist GPs to better promote 
physical activity as part of secondary and 
tertiary prevention. A strategy currently being 
advocated for in Australia is the strengthening 
of referral pathways to Accredited Exercise 
Physiologists. Exercise Physiologists are allied 
health care professionals who specialise 
in individual exercise programs for those 
at high risk of chronic health conditions or 
injury, or for those who currently have a 
condition. Arguably, due to more available 
time and their specialised training, Exercise 
Physiologists may be better equipped 
to provide safe and effective advice to 
at-risk patients, particularly those who 
have chronic conditions for which certain 
types and intensities of exercise are 
contraindicated. However, current evidence 
of the effectiveness of GP referrals to exercise 
specialists is limited, with the few studies 
that have been conducted showing non-
significant increases in physical activity over 
time.8 More research examining the efficacy 
of this approach, and other approaches useful 
to GPs for promoting physical activity that is 
both safe and effective is needed. 
Strengths and limitations
There are some important limitations of 
the study that should be considered when 
interpreting the results. First, all data were 
obtained from self-reported web-based 
surveys and our assessment of GP advice 
was an indirect measure relying on patient 
recall. As such, recall bias and other forms 
of measurement bias may be present and 
generalisability may be limited only to those 
who have internet access. However, efforts 
were made to reduce bias by using previously 
validated instruments where possible, and 
generalisability may be adequate since 
internet access is relatively high (83% of 
Australians have access to the internet);53 and 
equitable across social groups in Australia.54 
Further, relying on patient recall rather than 
GP recall may have resulted in less response 
bias (due to increased pressure for GPs to 
promote physical activity). Nonetheless, a 
more direct measure of GP behaviour with 
Figure 1: Signal detection analysis decision tree.
Table 2: Physical activity advice characteristics  
(n = 253 out of 328).
Received any specific advice N (%)
Yes
No 
253 (77.1)
75 (22.9)
Types of activity recommended N (%)
Aerobic Activity 
Resistance-based activity 
Flexibility exercises 
Balance exercises 
No specific type 
Can’t remember 
150 (59.3)
34  (13.4)
29 (11.4)
11 (4.3)
61 (24.1)
2 (0.79)
Specific amount of activity recommended 
Yes
  Duration Specified 
 Frequency specified
 Duration and frequency specified 
 Other 
No
Can’t remember
136 (53.8)
116 (46.8)
105 (41.5)
100 (39.5)
19 (7.5)
97 (38.3)
20 (7.9)
automate the counselling process. There is 
growing evidence that technology-based 
behaviour change interventions, which 
can be designed to provide personalised 
information and feedback to patients and 
facilitate self-regulation behaviours (e.g. 
goal setting and self-monitoring), can be 
useful in this setting.50,51 For example, a 
recent Australian-based study investigating 
the efficacy of a one-off personalised letter 
containing GP-endorsed feedback and 
recommendations relating to patients’ 
health behaviours found that the letter had a 
significant impact on patient behaviour after 
12 months.50 Notably, the 4,676 personalised 
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known validity would increase confidence 
in findings and should be encouraged 
in the future. Second, we did not assess 
whether participants visited a GP in the 
last year or the frequency of GP visits. As 
such, we cannot be sure to what extent the 
results reflect GP behaviour (i.e. providing a 
recommendation or not, based on individual 
characteristics) or participant behaviour (i.e. 
whether participants visited a GP in the last 
12 months and how many times). It may be 
that individuals with health conditions were 
provided with GP advice more often than 
those without health conditions because they 
had higher GP attendance.13 Nonetheless, 
given that 80% of Australian adults visit 
their GP at least once a year and that the 
number of visits is higher among individuals 
with characteristics similar to those in our 
study (e.g. older adults and individuals with 
long-term health conditions),13 it is likely that 
most individuals in this study would have 
attended the GP at least once in the past 
12 months. Overall, the data suggest that 
few Australian adults receive (or remember 
receiving) physical activity advice from GPs, 
and that in the minority of cases (i.e. up to 
20%) this may be due to non-attendance. 
Another potential limitation is that it was 
not possible to determine if some GPs were 
more likely to provide advice than others. 
In theory, the provision of physical activity 
advice could be driven by GP characteristics 
rather than patient characteristics.55 However, 
this is unlikely as participants in this study 
were included from all states and territories 
and metro and non-metro areas, making it 
unlikely that groups of study participants 
would have the same GP. Finally, while 
our sample was generally representative 
of the Australian adult population, older 
adults and physically active people were 
over-represented in our data. As such, the 
proportions presented in this paper should 
be treated as an approximation. 
Conclusion
This paper provides insights into GP physical 
activity promotion practices in the Australian 
context. It supports previous state-based 
research in Australia, showing that GPs are 
recommending physical activity to a small 
proportion of inactive adults, especially those 
who have existing medical conditions or 
are overweight. It adds to the literature by 
examining specific population subgroups 
and the characteristics of GP physical activity 
advice. In doing so, this study highlights the 
need for physical activity prescription training 
in GPs and/or the need for physical activity 
interventions that cause little disruption 
when implemented in the GP setting. 
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